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I .. 

This document regnsents a third awmthly report covering an experimenbl ptogmn 
for &velappent of an ' ' ~ t l c  Still" and improverPant in the performance cberacter- 
I s t ics  of the Iaaics pual H%mbrane Fual Cell and the work completed during the month 
of September, lg&. ThirJ devdlagpRnt work I s  being accmplished un&r X!UW~-UWIS 
Ee6earch Center C o n t n s c t  Bo. BAS 345% by the EJev Product Research Deprtumt of 
Tap00 and Ioaics, Inc. as a oubcontnrctor to Tapco. 
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The aksilpl or  an improved e w e  -1 cell unit has been completed. It hB8 
been poerlble to incarl#rste 8 &r of deoign features vhich W i l l  hhve direct 
applicability to the multiple cell ccmiigumttan to be constxucted In another 
phsee of tbe project. 

Purchse  of plpterisl slad dies needed far single cell construction is almost 
complete. 

'phe -ring 8 m y  ogl the rtrarrgth and compatibility of varlow structvpal 

UtLlizLng sane 2" x 2" test cells, prel(mir#w data  ham been obtained an the 
durability of tbe " r i n t e ~ "  electrode discussed l n  the report of Septs?nber 10, 
1962.  though perfonmnae drops aif mbt, the to ta l  cell voltage et given 
current denoitiea continues to be himr than tbat us- 0b-d fran s i m i l a r  
2" x 2" cells with pasted electrodes. The perfaraance of o s l ~  of our "sintered" 
electrode cella is ebcrwn in piguru 1. It ia interesting to note that after the 
cell a're8ts", io@., w h m  
r e e m ,  the dovice returns to I ts Orighul voltaepe output. 
the c a  in aparating Cbawcteristics is reversible and is probably due to 
the slaw H i p t i o n  of S3$3O4 into tbe Iwmbmne, particulatly in the m of the 
aoqrepen electrods vhere water is being farraed. 
elinlnnte ttre degradatitm in  performuwe: 

and operation caqaRUlt8 in 620 - €yo4 is c o n t i n 3 l A n & b  

aad OlYgRn itrl supplies are shut off and then 
This reveals that 

'prto approacbee are underway to 
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aaCiDg an test IL mdniwp of two single cells to 8cm as controls for further 
work. 

Caarplrttilan of 3 rual cell test  rigs with acccmpmy5ng cantsols snd regulating 
d e v i c t ~  

SIELVT lusuIxs 
"Ossmtlc Still" test r i g  was checked out in the following mmner. 
Impregnated gI.886 fiber sheets were inserted In to  the still insteed of working 
meopbraRRs In order to eIJmlnnte a poesible source of leakage in the still itself .  
If any l& occ\arred sfter inetrtion of egoocy reinforced glee16 sheet, it w o u l d  
indicate that there is a l eak semevhere in the t e a t  rig sy~tepI. 

The epclary 

The flrtjlt checkout of the upstem YII~ vith mter insteed of electrolyte. mter 
wes circulated at 
out e l e c t r o m  pump aperatioa at high tcggrerature and air ledcage through the 

and 75 centix~etars Eg 1;rsessure gage in 0;rdeF to check 



4. In aaotbar e x p e m t  a cell. With "rlntered" electrodes wsa iolgersed i n  ~ L I  oil bath 
at -trp" a inn 24% to 44%. 
at 16 a / c m  n o h m  in a b l e  II. ?lgure 2 i. a graph of t&ae data .  

Tbe voltsgres recorded in t h i o  experiaent 



TABLE I 

~ouro of Operation 

0 

24 

48 

312 

408 

480 

864 

Open C l r c u l t  Voltage  

1.04 

1.07 

1.03 

1.02 

1.02 

i.05 

-- 

Load voltage 
16 

0.70 

0.63 



4 
0 

0 

TeBQexature 

24OC 

35 

36.3 

39.5 

4105 

44 00 

Vbltage 

0.76 Y 

0.797 

0.60 

0.805 

0.610 

0.816 

t 



Figure 1 
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